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1. PURPCSE. This advisory circular (AC) provides standards and gui dance for
pl anni ng, designing, and constructing an airport rescue and fire fighting station.

2. CANCELLATION. Advisory Circular 150/5210-10, Airport Fire and Rescue Equi pnent
Bui | di ng Gui de, dated Decenmber 7, 1967, is cancel ed

3. APPLI CATION. The standards and gui dance contained herein are reconmended by
the Federal Aviation Administration for use in the design and construction of air-
port rescue and fire fighting stations. FAA standards, where noted, are mandatory
for those projects involving federal funds. FAA STANDARDS ARE | DENTI FI ED BY
BOLDFACE CAPI TALS. When necessary to neet |ocal conditions, roomsizes and other
areas specified herein may be increased up to 20 percent.

4. METRIC UNITS. To pronpte an orderly transition to netric (S1) units, this AC
contains both English and nmetric dinensions. The netric conversions nay not be
exact and pending an official changeover to the nmetric system the English dinen-
sions govern.

L) & MULA

LEONARD E. MJDD
Director, Ofice of Airport Standards
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CHAPTER 1. | NTRODUCTI ON

1. OVERVIEW The prinmary objective of an aircraft rescue and firefighting (RFF)
service is to save lives by mnimzing the effects of an aircraft accident or
incident. Optimzing the location of the airport fire station and station design
enhances the effectiveness and efficiency of service personnel. Station site selec-
tion which enphasi zes operational RFF vehicle factors |owers energency response
times. Further time reductions are attainable by stations built to the vehicle
room station hallway, and apron di nensional standards of this advisory circular.
Station operations can be nore efficient and cost-effective by inplenenting an
overal |l station system design thereby elim nating operational shortconi ngs. Thi s
approach interrel ates the mpjor station subsystens, e.g., HVAC, electrical, and

pi pi ng systens. Human engi neering, which pronpotes not only personnel safety but
nore alert and ready individuals, is included

2. PRQJIECT PHASES. Although project phase activities may vary in detail according
to the specific needs of each individual airport, the follow ng project phases, with
their own substeps, lead to a functional and cost-effective station.

a. The Pl anni ng Phase

(1) Initial Planning Decisions.

(i) Expanded or New Aircraft Rescue and Firefighting Station. The

sponsor should determine whether it is nmore cost-effective to expand an existing
station or to construct a new one in neeting aircraft RFF service needs. Once the
deci si on has been made, the requirenents of the expanded or new station should be
clearly and precisely defined. This list of requirenents influences all aspects of
pl anni ng, designing, and construction. The airport master plan, which integrates
al |l aspects of airport planning, short-termand, nore inportant, |ong-term devel op-
nment needs, <can assist in this determ nation.

(ii) Single or Dual Station Functions. The sponsor should decide
whet her the station will have the sole function of aircraft RFF or dual functions.
Sone common practices are to house both aircraft RFF vehicles with airport snow
renmoval equi pment or structural firefighting vehicles. Oher double duties include
permanent or tenporary nedical treatment facilities, security offices, and nmain-
tenance termnals. Precautions should be taken, though, that the aircraft RFF
vehicle roomis separated fromthe facilities of other airport departmental func-
tions to avoid del ayed energency vehicle responses and operational conflicts.

(iii) Single or Multiple Aircraft Rescue and Firefighting Stations.
For larger airports with several runway patterns, a zonal coverage by nultiple sta-
tions is often the answer, not only to nmeet vehicle response tines, but to shorten
response tines to high risk areas. Aircraft accident studies show that a |large
nunmber of aircraft m shaps occur on or near the runways (see figure 1). The nore
serious accidents, in terns of casualties and fire control conditions, occur in or
beyond the runway end safety areas. Were nore than one station is provided, one
station should be designated the master station and the other(s) as satellite(s).
Usual Iy, the range and extent of the facilities vary between those which are nore
appropriate for the master station and those at a satellite

(iv) Vehicle Fleet Requirenents. Federal Aviation Regulation (FAR
Part 139, Certification and Operations: Land Airports Serving Certain Air Carriers,
establ i shes the m ni num anpbunt of fire extinguishing agent required for each cer-
tificated airport together with the m ni nrum nunber of aircraft RFF vehicles
required to transport the agent. There are a nunber of alternate conbinations of
aircraft RFF vehicles and agents used to conply with these requirenents. The
nunmber and type of aircraft RFF vehicles to be in the fleet are the starting point
for aircraft RFF vehicle room space allocations. This nunber drives the design for
the majority of the remaining station roons and other station elenments. For
exanple, it governs the design and space designated for dormtories, |lavatories,
t he kitchen, watch/alarmroom and other key station el enents.

Chap 1 1
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(2) Selection of an Architect and Engineer (A/E). The expertise, advice
and counsel rendered by a licensed architect and engineer (A/E) are essential to
the airport sponsor. AC 150/5100-14A, Architectural, Engineering, and Pl anning
Consul tant Services for Airport Grant Projects, provides sponsors wth guidance in
the sel ection and enpl oynent of architectural, engineering, and planning
consultants. Additionally, it provides guidance on contract format and provisions,
net hods of contracting, and all owable costs. It should be noted that if the sta-
tion is to be constructed as a part of a Federal airport grant project, the selec-
tion of the A/E should conformto OVMB Circular A-102, Attachnent O The sel ected
i ndi vi dual should know or | earn the needs of aircraft RFF service personnel and
their specific operations. Basic AJE duties in addition to design, are to oversee
construction, assist in the negotiations between the contractor and the airport
sponsor, and ensure that all contractual obligations are net in accordance with the
pl ans and specifications.

(3) Selection of a Project Team A closely integrated team of diverse
prof essi onal s shoul d be organi zed to plan and nonitor the project. The team should
i ncl ude design consultants such as the architect and engi neer (A/E), airport plan-
ners , non-Federal authorities funding the project, and at |east one person from
airport operations and aircraft RFF service. Were no formal aircraft RFF service
exists at the airport, a representative fromthe organi zation that will provide the
servi ce personnel should be a nenmber of the team Firefighter participation in the
design of the station is a good source of operational requirenents. Their first-
hand know edge of other station shortcom ngs and assets is a vast resource of use-
ful information. Wen deenmed necessary, assign others to the teamto provi de added
expertise. Wth such a diversity of teamskills , all probable ramfications of a
deci sion are normally considered and chances for m stakes and oni ssions reduced

(4) Data Collection. Inventory and/or projected airport requirenents for
between 15 and 25 years should be gathered. The data collection should at |east
i nclude the foll ow ng:

(i) Planned airport devel opment and/or expansion.
(ii) Current and forecasted airport operations.

(iii) Aircraft RFF service needs as a function of the. airport's pres-
ent and future airport indices.

(iv) Projected life-cycle costs (consider both initial and |ong-term costs
of ownership).

2 Chap 1
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(v) Facilities provided by existing fire station(s) and buil ding(s).
(vi) Service personnel requirenents.

(vii) Equipment requirenments, including such new technol ogy as com
puterized systens for communications and buil di ng systens operation.

(viii) Standardi zed hose fitting sizes which can be shared by non-
airport RFF support units.

(ix) Need for special equipnent and practices for solving specific
problens (e.g., quick disconnect fittings for use with older aircraft RFF vehicles
that require constant air pressure and have no on-board conpressor).

(x) Requirenments for notification of proper authorities, e.g., the
FAA (see AC 150/5370-2C, Operational Safety on Airports During Construction).

(xi) Requirements for the handling/storing of hazardous materials.

b. The Design Phase. Integrating the airport's requirements with the
cost, schedul e constraints, and preparing plans and specifications requires the
airport sponsor's and the project team's involvenment fromthe earliest decisions
t hrough the conpl eted schematic designs. AC 150/5300-9A, Predesign, Prebid, and
Preconstruction for Airport Grant Projects, describes appropriate purpose, timng
participants, and agenda itens for each of these group neetings. Approval by the
sponsor and the project team should precede initiation of subsequent stages.
Sponsor approval should include any necessary adjustnment of the airport master plan
to reflect the proposed location of the station(s) and the nodification of building
restriction lines (BRL) to preclude future airport construction frominterfering
with the station surveillance of the novenment area. Activities encountered to
acconplish a conpleted project design include the foll ow ng.

(1) Schemmtic Designs. Upon conpletion of schematics, the sponsor and
the A/ E should identify estimted cost, construction materials and equi pnent needed,
itens to be included in the contract docunents, and other itens of operationa
i mportance.

(2) Cost. After the AIE develops a station outline fromthe list of
requi renents, a rough cost approximtion of a conceptualized station should be
est abl i shed.

(3) Design Devel opnent. This stage should enphasize station construc-
tibility. Any uncertainties in the station subsystens such as structural
el ectrical, and construction material details should be worked out and accordingly
reflected on the schemati cs.

(4) Plans and Specifications. This stage should focus on establishing
construction draw ngs, plans, and specifications. Specific construction materials,
wor kmanshi p, and special construction conditions need to be identified. Before
bi ddi ng begi ns, the sponsor should undertake a final project design review and
i ncorporate any nodifications necessitated by changes that nmay have occurred after
t he pl anni ng phase, such as in personnel requirenments, technology, or building
regul ations.

4 Chap 1
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(5) Approvals. Station designs nmust conply with local and state building
codes and other Federal requirenents where appropriate. |If these requirenents
exceed or are nore stringent than those contained in this advisory circular, they
shall take precedence. Administrating agencies nmay require station draw ng approval
and issuance of a building permt prior to construction. 1In areas subjected to
eart hquakes, hurricanes, heavy snow | oads, heavy driving rain, hail or high w nds,
stations should use materials designed to withstand such phenonena.

c. The Construction Phase. The construction phase includes all activities
required after the award of a construction contract.

(1) Resident Engineer. Periodic inspection by a resident engineer of the
work in progress nmay be part of the basic services offered by the contracted AJE
firm |If the sponsor desires such an inspection service, it nust be addressed
within the contract. Full-tinme inspection may be provided by either the sponsor or
the AE firm The presence of a resident engineer provides sone assurance that the
contractors are conplying with the terms of the contract through acceptable
wor kmanshi p and materials. The individual should have experience in fire station
construction and know edge of proper installation and operation of fire service
systens. AC 150/5370-12, Quality Control of Construction for Airport G ant
Projects, provides a list of primary duties and responsibilities of a resident
engi neer. Al so see AC 150/5300-9A, Predesign, Prebid, and Preconstruction for
Airport Grant Projects.

(2) Airport Operations. The construction of an expanded or a new station
should not interfere with normal airport operations or aircraft RFF service.
During construction, careful observation should be nmaintained to ensure that airport
operational safety is not degraded by construction hazards. AC 150/5370- 2C,
Operational Safety on Airports During Construction considerations, provides gui dance
on safety sponsor's responsibilities to ensure operational safety, construction
vehicle activity, and special safety requirenents during construction. Again, see
AC 150/ 5300-9A, Predesign, Prebid, and Preconstruction for Airport G ant Projects.

d. The COccupancy Phase. After a station has been conpleted, the airport
sponsor shoul d have aircraft RFF service personnel check the facilities and test
every system and pi ece of equipnent for proper installation and operation prior to
station occupancy. Note any deficiencies and report themto the A/E for correction.

Chap 1 5 (and 6)



7/ 30/ 87 AC 150/ 5210- 15

CHAPTER 2. SITE SELECTI ON.

3. RESPONSE TIME. A principal ingredient affecting the aircraft RFF vehicle
response tine is the location of the airport RFF station. During the planning
stage a qualified team should undertake an i ndepth analysis to determ ne which
potential sites not only conply with Federal Aviation Regulation (FAR) Part 139,
but yield the quickest response time. Al candidate sites noted on the airport
| ayout plan should be evaluated in optim zing site |ocation.

4. CHECKLI ST I TEMS. The followi ng checklist stresses aircraft RFF vehicle
response factors, station operations, and cost-effectiveness. All candidate sites
shoul d be rated in each of the follow ng areas.

a. Operational Response Factors. The site allows for:

(1) I'mediate, straight, and safe access towards the airside.

(2) Uni npeded access routes with a mninumof turns to runways, taxiways,
and aircraft parking areas.

(3) Direct access to the term nal aprons w thout crossing active runways,
taxiways, or difficult terrain.

(4) Noninterference with the air traffic control tower's (ATCT) line of
si ght.

(5) Maxi mum surveillance of the air operations area.

(6) Shortest response tines to the nost probable aircraft accident areas.
(7) Conpliance with building restriction lines (BRL).

(8) Future additions or expansion of the station wthout:

(i) limting or reducing airport surveillance.

(ii) blocking fire traffic |anes.

(iii) intruding on adjacent roads, buildings, aprons, runway or
taxi way clearances, and air traffic control tower's |line of sight.

(9) Airport expansion, such as new runways or extensions that w |l not
jeopardize its energency service areas by creating energency response runs of
excessive | ength.

(10) Noninterference by aircraft RFF vehicle or stationls tel ecom
muni cati ons equi pment with airport navigational facilities.

Chap 2 7
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(11) M ninmum obstructions or interference fromexisting facilities or
uses, such as:
(i) access roads.
(ii) fueling areas.
(iii) aircraft taxiing operations or parking areas.
b. Lot Size. The size of the lot allows for:

(1) The accommopdati on of the station and future additions or expansions
to the structure(s), such as increases in aircraft RFF equi pnent or personnel

(2) Exterior anenities, such as enpl oyee autonobile parking or aircraft
RFF vehicl e servicing areas

c. Physical Facilities. The site offers reasonable access to:

(1) Electrical power and, if any, alternate energy sources, e.g., gas.
(2) Essential tel ephone conmmunicati ons.

(3) Existing airport access and service roads.

(4) An airport water supply systemand, if any, sewer hookups.

d. Topography and Station Oientation.

(1) Alevel site is preferred, however, an irregular nonlevel site can at
times be used cost-effectively. An experienced architect/engineer (AE) may be able
to utilize such locations and thereby possibly reduce the lot size station cost.

(2) Proper station orientation can reduce yearly energy operating cost by
noderating the effects of the wind and the sun's rays and can | ower exterior noise
| evel exposures and the associated costs for acoustical treatnent.

e. Accessibility by Personnel. Sone airports staff their aircraft RFF
vehicles with volunteers or auxiliary personnel enployed by either the airport or
the airlines. If so, the aircraft RFF vehicles should be easily accessible to the
principal drivers, volunteers, and other auxiliary personnel in neeting any required
ener gency response tines.

Exanpl es of functional single and nultiple site |locations are shown in figures 2, 3
and 4.

8 Chap 2
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Preferred location is
f1 which 1s centrally
situated to permit

quick and unobstructed

response to all areas.

Figure 2. Small size airport with a single rescue and fire fighting station.

Preferred location is
#1 which is centrally
situated to permit
quick and less
unobstructed response
to more areas of the

airport.

Figure 3. Mediumsize airport with a single rescue and fire fighting station.

Large size airport with a main station, e.g., #1, and three airport

Fi gure 4.
rescue and fire fighting satellite stations.

Chap 2
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5. CGRAPHI CAL ESTI MATES OF VEHI CLE RESPONSE TIMES. The final test of station site
acceptability rests in nmeeting the response tine requirenments of FAR Part 139.

VWhen a nultiple of candidate sites are to be evaluated, a nethodol ogy based on the
performance curves of the airport's operational aircraft RFF vehicle(s) may be used
for estimating vehicle response tines to any point within the novenent area (see
report /} FAA-RD 78-105, Full-Scale Fire Mddeling Tests of a Conpact Rapid Response
Foam and Dry Chemni cal Powder Dispensing Systen). Using a |arge-scale airport

| ayout plan, these estimates can be used to rule out those sites that clearly fail
response tine requirenents. Promising sites can then be further eval uated by
actual tine trials for satisfying response tinme requirenments of FAR Part 139. Thi s
nmet hodol ogy requires that the follow ng data be generated by in-house trials using
the airport's aircraft RFF vehicle(s):

a. Straight line acceleration and decel eration speeds fromzero to nmaxi mum
and the correspondi ng di stances transverse.

b. Cruise speed.
c. Safe entrance and exit turn speeds with the respective tines and di stances

covered for common turning segnents expected at the airport (45° 60°
and 90°).

10 Chap 2
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CHAPTER 3. STATI ON ELEMENTS

6. | NTRODUCTI ON.  Federal Aviation Adm nistration (FAA) airport certification

requi renents establish the payl oad size and the required nunber of aircraft rescue
and firefighting (RFF) vehicles. The nunmber of vehicles and their characteristics
then drive the operational design requirenents of the station's vehicle room The
approved nunber of vehicles also dictates the size of the crews needed for success-

ful operation. Consequently, living and working space allocations for npst of the
remai ning station roons will be based on this staff. The watch/alarmroom nmecha-
nical room and the apron design, etc., will also be affected by the overall design

and operational requirenents of the vehicle room To assist in assessing these
needs, the follow ng appendi ces have been included: appendix 1, dinmensions, nni-
mum crew requirements, and other characteristics of sanple aircraft RFF vehicles;
appendi x 2, typical itens purchased as part of the construction and furnishing of a
station; and appendix 3, a list of questions that shoul d be answered for equi pnent
purchases. Al so, exanples of station |layouts are shown in figures 5, 6, and 7.

7. Al RCRAFT RESCUE AND FI REFI GHTI NG VEHI CLE ROOM  The aircraft rescue and fire-
fighting (RFF) vehicle roomis the primary station element. |t governs the |ayout
and structural design of the mpjority of other station elenments and directly

i nfl uences the successful operation of the aircraft RFF service

a. Layout. Room dinensions depend on the vehicle parking concept and the
physi cal characteristics and nunber of RFF vehicles to be housed

(1) SERVICE PERSONNEL SHALL HAVE OBSTACLE FREE ACCESS FROM ALL INTERIOR
AND EXTERIOR (PATIO) STATION POINTS TO THE VEHICLE ROOM.

(2) Side-by-side parking of vehicles is preferred over tandem parking
since, if a nechanical failure in the | ead tandem parked vehicle occurs, it wll

hi nder or negate the response of the rear vehicle. |f tandem parking is
unavoidable, limt it to structural firefighting and ot her secondary vehicl es.
VWhenever practical, |Iong and short vehicles should be parked side by side for nore

efficient use of vehicle room space

(3) Whenever possible, use drive-thru bays to facilitate parking of
vehicles and to increase the operational safety and flexibility of the station.

(4) THE AIRCRAFT RFF VEHICLE STANDARD CLEARANCES WILL BE AT LEAST:
6 FEET (1-8 M) BETWEEN THE VEHICLE AND WALLS/STORAGE AREAS; 8 FEET (2.4 M) BETWEEN
VEHICLES PARKED SIDE BY SIDE; 5 FEET (1.5 M) BETWEEN VEHICLES PARKED END TO END;
AND 5 FEET (1.5 H) BETWEEN THE VEHICLE AHD STALL BAY DOORS. More clearance nmay be
requi red for folding bay doors. Dinensions should acconmpbdate the present vehicle
fleet and newer replacenent vehicle nodels. Additional consideration should be
given to larger future vehicle additions which may be a result of an increase in
the airport's index.

(5) The ceiling height should allow service personnel to stand erect on
top of vehicles and still clear any overhead obstructions, such as pipes, storage
tanks, bay door nechani sns, etc. THE STANDARD CLEARANCE BETWEEN THE CEILING HEIGHT
AND THE AIRCRAFT RFF VEHICLE WORK PLATFORM IS 7 FEET (2.1 M).

Chap 3 11
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1. Vehicle Roonl Turnout Gear Storage/
Hose- Dryi ng Racks

Wat ch/ Al ar m Roon! Fi re Depart nent

O ficelKitchen

Dor mi t ory/ St udy/ Lavat ory/ Shower/ Locker s
St or age/ Wor k Shop Room

PN

Figure 5. Exanple of a small size station |ayout

Vehi cl e Room

Tur nout Gear Storage

Wat ch/ Al ar m Room

Fire Departnent Ofice
Trai ni ng/ St udy Room

Ki t chen/ Di ni ng Room
Mechani cal Room

Lavat ory/ Shower s/ Locker s
Dormitory

10. Storage/ Hose-Dryi ng Room
11. Work Shop Room

12. Day Room

CoOoNOOEWNE

Figure 6. Exanple of an average size station |ayout

Vehi cl e Room

Tur nout Gear Storage
Wat ch/ Al ar m Room

Fire Departnent Ofice
Work Shop Room

St orage Room

Hose- Dryi ng Room
Dormitory

Lavat ory/ Shower s/ Locker s
10. Mechani cal Room

11. Dining Room

12. Kitchen

13. Trai ni ng/ St udy

14. Day Room

CoOoNOOEWNE

Figure 7. Exanple of a large size station |ayout
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(6) Storage for turnout gear is required at or near the vehicles.
may be in either |ockers or open racks. THE STANDARD FOR STORAGE | S AT
SQUARE FEET (0.37 SQUARE METER) PER FI REFI GHTER. The storage area shoul d
sufficient natural or forced ventilation to conpletely air-dry clothing
shifts. To minimze the novenents of personnel in front of vehicles,
areas should be | ocated behind the vehicles or! for drive-thru bays, to the
si de.

b. Electrical Details.

(1) Recommended lighting | evels are discussed in Paragraph 33, Lighting

(2) Convenience electrical outlets on usable walls should be approxi-
mately 18 to 24 inches (46 to 61 cnm) above the floor with 8-foot (2.4 n) centers.
Qutlets should not be recessed into the vehicle bay floor.

(3) A 220 volt receptacle to service all vehicles and a retractable
20 anp 120 volts AC power cord per vehicle bay is recommended

(4) An appropriate electrical supply should be provided for vehicles
d with engine heaters, battery chargi ng devices, or other protective equipnent

fitt
I such connections should be designed for quick and safe disconnection.

e
Al s

c. Interior Environnment.

(1). An autommtic means of transporting vehicle exhaust funes to the externa
environment is recommended to avoid air contam nation within the vehicle room (see
Par agraph 39, Ventilation). Snoke detectors nmay be used to detect excess exhaust
funes.

(2) A separate heating control is recomended to maintain a vehicle room
tenperature of at |east 55°F (13°C). Paragraph 41, Room Tenperatures, provides
reconmended station roomtenperatures. In stations where high anbient tenperatures
and hum dity are preval ent, sonme formof climate control nmay al so be necessary.

(3) To conserve energy, an automatic heater shutoff device should be
installed that is activated when vehicle bay doors are opened

(4) Wall surface materials should have easy-to-clean and nmi ntenance-free
qualities. Wall finishes should be selected for |ong-term nmaintenance-free
characteristics rather than initial |ow cost.

d. Vehicle Support Equi pnent.

(1) One overhead hoist with a mni nrumworking capacity of one ton is
recommended for the lifting of foamdruns, nitrogen tanks, and other equi pnment onto
the vehicl es.

(2) A water connection for the refilling of a vehicle's water tank is

reconmended (see AC 150/5220-4A, Water Supply Systemfor Aircraft Fire and Rescue
Protection).
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(3) A nearby utility roomor designated area within the vehicle roomwth
a hot and cold water source, a deep slop sink, and nop ringer should be provided.

(4) A conpressed air supply with operating pressure of at |east 120 psi
(825 kPa) should be provided for maintenance, vehicle readiness, painting, and
cleaning. 1In stations that have vehicles wi thout on-board air conpressors, air
connections should be of hydraulic quick-disconnect couplings that facilitate
response tines and avoid air |osses upon di sconnection.

(5) A SOURCE FOR FOAM AGENT RECHARGE SHALL BE PROVIDED. ALTERNATIVES ARE
EITHER A SINGLE COMMON OR INDIVIDUAL BAY FOAM STORAGE TANKS OR A STORAGE AREA WITH A
PORTABLE PUMP THAT HOUSES FOAM CONCENTRATE CONTAINERS ABOVE 320F (0"C). CAPACITY
SHALL BE SUFFICIENT TO FILL ALL VEHICLES WITH AT LEAST TWICE THEIR ASSIGNED
CAPACITY. For built-in supply facilities, an overflow systemto capture excess foam
shoul d be provi ded.

e. Vehicle Bay Doors.

(1) THE STANDARDS FOR THE SMALLEST INSTALLED VEHICLE BAY DOOR ARE 14 FEET
(4.3 M) IN WIDTH AND 15 FEET (4.6 M) IN HEIGHT.

(2) THE STANDARD FOR THE MAXIMUM TIME TO FULLY OPEN ANY VEHICLE BAY DOOR
IS 15 SECONDS. This can be achieved by manual renpte control fromthe alarnm watch
roomor fromthe side(s) of each vehicle bay door, manually froma door pull chain,
or automatically by the alarmsystem Manual door pull chain should be placed on
the driver's side. For vehicles with center consoles, pull chain placenent should
be on the left side.

(3) ELECTRIC VEHICLE BAY DOORS SHALL HAVE A MANUAL OVERRIDE THAT 1S
OPERABLE BY ONE PERSON AND SHALL FULLY OPEN ANY VEHICLE BAY DOOR WITHIN THE MAXIMUM
15 SECOND OPENING STANDARD.

(4) An automatic vehicle bay door retractor should be installed to
reverse the downward notion of a door upon contact with an individual or equipnent.
Pneumatical | y operated sensing devices are not reliable in areas subject to
sust ai ned col d weat her.

(5) A vehicle bay door wi ndow should be placed to enable' one to see the
apron fromboth the vehicle bay floor and the vehicle's driver seat.

(6) For energy conservation and noi se attenuation, vehicle bay doors
shoul d be insul ated and weat herstri pped.

f. Vehicle Room Fl oor.

(1) Vehicle roomfloor design should not only support the current
heavi est | oaded vehicle but make all owances for an increase in future vehicle
weights. [If an adjacent room s floor height is to be different fromthe vehicle
room floor, the recommended difference is approximately 6 inches (15 cn) between the
two with the vehicle roomfloor being the |ower.
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(2) Floor surface finishes should be resistant to hydrocarbon fuels, foam
concentrates, antifreeze, battery acid, etc., and be snmpboth and easy to clean.
This can be achi eved on concrete floors by a hard-top, seal ed concrete finish.
Addi tionally, the floor finish should not be slippery when wet.

(3) The recomended sl ope of the vehicle roomfloor to the drain(s) is
1inch to 10 feet (2.5 cmto 3 m.

(4) One transverse drain with heavy gauge covers should be located at the
vehi cl e bay door(s) to receive surface water fromthe bay(s) and the forecourt. It
is further reconmended that each bay have either a shallow trough or catch basin
floor drain equipped with a sedinment/grease trap. Troughs are preferable in cold
climates because of the greater ease in handling ice and snow that may be brought
into the station by vehicles during wnter.

g. Sliding Poles.

(1) Sliding poles should be located to mnimze the tine to reach a
vehicle froman upper floor. To reduce the potential for sliding down into
obstructions, e.g., vehicle doors left open, sliding poles should be installed near
the walls of the vehicle roomor in recessed al coves.

(2) THE CLEARANCE STANDARD OF A SLIDING POLE RADIUS, THE CENTER OF THE
SLIDING POLE TO THE NEAREST OBSTRUCTION, SUCH AS WALLS, PIPES, VEHICLE BAY DOOR
TRACKS, ETC., IS AT LEAST 30 INCHES (76 CM). THIS STANDARD APPLIES TO THE ENTIRE
LENGTH OF THE SLIDING POLE.

(3) Before any final location of a sliding pole is made, a final check
shoul d be made that there are no ceiling/floor pipes, wiring, structural nmenbers, or
ot her obstructions that will interfere with its installation.

(4) After installation, the spring that activates the flaps should be
adjusted to permt both the heaviest and lightest anticipated firefighters to
safely use the sliding pole. This adjustnent is particularly inportant at stations
where a wi de range of individual weights exist.

(5) It is recommended that |ights be provided over sliding pole areas,
including their landings, that are activated by the alarm system

8. STATI ON APRON

a. General Design.

(1) An apron/driveway design should provide respondi ng RFF vehicles a
access fromthe vehicle roomfloor to the novenent area w thout any curves
encunbrances that will increase the response tine.

(2) There should be an exterior wall water connection or a hydrant fitted with
both garden hose and 2-1/2 inch (6.4 cm) National Standard Fire Hose threads.

(3) A warning beacon should be provided if the station has pedestrian or

vehicle traffic crossing the apron/driveway. It should be activated automatically
whenever a station vehicle bay door is opened during an emergency.
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b. Apron Standards and Reconmendati ons. THE APRON OPERATING SURFACE
SHALL BE LARGE ENOUGH TO ALLOW THE LONGEST VEHICLE OR THE ONE THAT HAS THE GREATEST
OPERATING CIRCLE 1/ TO BACK INTO ANY BAY OF THE STATION.

(1) Apron Wdth. THE WIDTH OF AN APRON FOR MULTI-BAY STATIONS AND SINGLE
BAY SINGLE VEHICLE STATIONS SHALL BE AT LEAST EQUAL TO THE DISTANCE BETWEEN THE
OUTERMOST LEFT AND RIGHT VEHICLE BAY DOOR OPENING(S) PLUS 3 FEET (1 M) ADDED TO
EACH SIDE OF THIS DISTANCE. FOR SINGLE BAY TANDEM VEHICLE STATIONS, THE WIDTH OF AN
APRON SHALL BE AT LEAST 28 FEET (8.5 M) WIDE FOR ITS FULL LENGTH, ORIENTED
ASYMMETRICALLY TO THE LEFT OR RIGHT.

(2) Apron Length. THE APRON SHALL EXTEND FROM THE VEHICLE BAY DOOR(S) AT
FULL-WIDTH FOR AT LEAST 1% VEHICLE LENGTHS OF THE LONGEST VEHICLE. APRONS LONGER
THAN 1* VEHICLE LENGTHS ARE To BE GRADUALLY TAPERED DOWN TO A WIDTH NOT LESS THAN 28
FEET (8.5 m) FOR MULTI-VEHICLE STATIONS. The 28-foot (8.5 n) standard allows two
vehicles to operate side by side in case one mal functions while responding to an
enmergency by furnishing a disabled vehicle pad. SINGLE VEHICLE STATION APRONS MAY
BE GRADUALLY TAPERED DOWN TO A WIDTH NOT LESS THAN 12 FEET (3.7 M).

(3) Apron Strength. THE APRON OPERATING SURFACE FOR AT LEAST ONE VEHICLE
LENGTH FROM THE VEHICLE BAY DOOR SHALL BE THE SAME STRENGTH SPECIFICATION AS THE
VEHICLE ROOM FLOOR.

(4) Gradient. THE APRON SHALL SLOPE AWAY FROM THE STATION AND VEHICLE
ROOM FLOOR FOR EFFECTIVE DRAINAGE. Recommended apron slopes are from2 percent to 4
percent. THERE SHALL BE A SMOOTH TRANSITION BETWEEN THE APRON AND THE VEHICLE ROOM
FLOOR.

(5) Marking. An apron alignnent stripe should extend fromthe back of
the vehicle roomfloor out onto the apron a distance equal to the length of the
| ongest vehicle in the fleet. The recomended alignnment stripe is a 3-inch
(7.6 cn) wide paint stripe on the left side of each vehicle | ane

(6) Lighting. Apron lights should be mounted so as not to interfere
either with the drivers' vision when leaving or returning to the station or with
ot her airport operations, e.g., the air traffic control tower's line of sight.
Speci al care should be given to ensure that apron lights do not reflect from
vehicle mirrors when vehicles are being backed into the station.

1/ The operating circle is the circle circunmscribed by the outernost point on a
vehicle (e.g., a bunper or mrrors). This circle can be significantly |arger
than that circunscribed by the vehicle's wheels.
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9. WATCH ALARM ROOM  AIRPORT FIRE STATIONS SHALL HAVE A CENTRAL POINT FOR
RECEIVING EMERGENCY CALLS, DISPATCHING AIRCRAFT RFF VEHICLES, AND MOBILIZING AND
DIRECTING OTHER SUPPORT RESOURCES. This central point, called the watch/alarm
room depends on the reliability and effectiveness of its alarn(s) and com

muni cation systens. Attendants should receive, evaluate, and act on requests for
assistance with a mnimum of roomactivity and outside consul tation.

a. General Design. The watch/alarmroom should provide for maxi num sur-
veillance of the novenent area and control and observation of vehicle room
activities. |If necessary for airfield surveillance, the watch/alarmroom nmay be
el evated. Oher design itens follow

(1) THE STANDARD ROOM SIZE FOR THE WATCH/ALARM ROOM IS AT LEAST
100" SQUARE FEET (9.3 SQUARE METERS) FOR ALL AIRPORT INDICES EXCEPT AIRPORT INDEX A
WHICH COMBINES THIS ROOM WITH THE FIRE Department OFFICE. This space is required for
recordi ng energency information and nmaintaining the fire station's | ogbook. Also
t here shoul d be an accessible storage space for maps and charts of the surrounding
airport area.

(2) ALTERNATE EMERGENCY (BACKUP) POWER SHALL BE PROVIDED FOR THE ALARM
SYSTEM AND ESSENTIAL COMMUNICATIONS EQUIPMENT.

(3) Al electronic equipnent and wiring shoul d be conveniently accessible
for maintenance and repair.

(4) External night surveillance can be inproved by the installation of a
dimer to reduce the intensity of the rooms interior lighting

(5) A lavatory should be conveniently accessible.
(6) Aclock with both 12 and 24-hour display formats i s recommended

(7) There shoul d be adequate room sound suppressi on neasures to offset
generated hi gh noise levels by RFF vehicles and aircraft (see Paragraph 34,
Acoustics).

b. Alarnms. AC 150/5210-7B, Aircraft Fire and Rescue Communi cations, provides
gui dance for planning and inplenenting fire station alarmsystens. O her
recommendati ons foll ow.

(1) The alarm may be sounded by chines or gongs | ocated throughout the
entire station and any satellite stations. Chinmes are recommended since they
usual Il y cause | ess stress than gongs.

(2) An audible alarmanywhere auxiliary firefighters may be enployed is
reconmended, especially at airports with "dual function" personnel or alxillaryY
firefighters. Al armsounds should be different fromany other bell or alarmthat
auxiliary firefighters m ght hear and | oud enough to be heard above norma
wor kpl ace noi se | evels and wind conditions.
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(3) Functional alarmroomcontrols, such as signals and al arnms, should be
conpact, orderly, and conveniently located. All personnel, including personne
confined to a wheel chair, should have no trouble reaching and operating all alarm
room controls.

c. Communi cations. AC 150/5210-7B, Aircraft Fire and Rescue Communi cati ons,
provi des gui dance for planning airport conmunication systens for airport RFF ser-
vices. One inportant factor that affects the design of station communication
systens is whether there is to be one or a series of airport fire stations. If
nore than one, a designation of one as the main station and the other(s) as the
satellite(s) should be nade. It is essential to differentiate between the m ni num
requi renents needed at each station and those conmonly needed at both.

10. FIRE DEPARTMENT OFFI CE. THE STANDARD ROOM SIZE FOR ADMINISTRATIVE FUNCTIONS IS
AT LEAST 125 SQUARE FEET (11.6 SQUARE METERS) FOR ALL AIRPORT INDICES. An additiona

40 square feet (3.7 square neters) for storing files, records, and a work space for

the fire chief may be included. The Fire Departnment Ofice, if a part of the

wat ch/ al arm room should be a distinct area. Lavatory facilities should be nearby.

11. WORKSHOP. The workshop is an area for perform ng routine maintenance on the
aircraft RFF vehicles and other station equipnent.

a. Location. The workshop may be located either in a separate room adj acent
to the vehicle roomor a space designated in the vehicle roomfor a workbench and
t ool storage.

b. Features. The workshop shoul d have:

(1) An intercom and al arm speaker that are easily accessible.

(2) Electrical outlets, one of whichis at |east 30 anps.

(3) Hot and cold water sources nearby for clean-up

(4) A source of conpressed air.

(5) An approved receptacle for disposal of greasy rags.

(6) A cabinet, designed in accordance with Board the standards of the Nationa
of Fire Underwiters Code 30 and in conpliance with OSHA regul ation 1910. 106, for

storing paints, greases, oils, and sol vents.

(7) An adequate conpl ement of nechanics tools (e.g., wenches, socket
sets, screwdrivers, pilers, hammers, chisels, rulers, and reaner).

(8) Afirst-aid kit and any necessary protective gear, such as goggl es,
ear pl ugs, etc.
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12. HOSE-DRYING FACILITIES. |If hose-drying facilities are needed to support
inservice aircraft RFF vehicles, they should be constructed near the rear of the
hose carrying vehicle to facilitate renpoval and replacenent. |f hose-drying
facilities nmust be placed in a separate room rollers should be installed around
doorway edges to facilitate noving hoses fromone roomto another.

a. Mechanical Dryers. Mechanical hose-drying nmachines are frequently the
nost efficient nmeans of drying hoses. A hose table and a rack near the dryer
shoul d be included to | oad, unload, and store hoses.

b. Hose Towers/Room Hose towers/roons can be either vertical or horizontal. A
vertical tower occupies less floor space, usually an 8-foot square (2.4-neter
square), but hanging and renoving hoses is nore dangerous. A horizontal roomis
safer but requires considerably nore floor space. |In either case, a floor drain to
catch runoff water and a ventilating fan to provi de adequate air exchange is
reconmended. Effective hose drainage is achieved in horizontal towers when hoses
resting on racks are parallel to the roonmlis sloped floor. A recommended slope is
3/4 inch per linear foot (6.25 cmper linear neter).

13. VEH CLE FUELI NG AREA. Unl ess vehicle fuel service is provided el sewhere on

the airport, an area adjacent to the apron where vehicles can be easily positioned
next to a fuel punp should be provided. The vehicle fueling area should be | ocated
to one side of the apron. Fueling hoses should be | ong enough to reach a vehicle's
fueling connection. The dispensing punp(s) should be adequately protected agai nst
physi cal damage. One neans of protecting fueling punps is by placing themon a

rai sed platform For operational safety, the punps should be fitted with renote
shut-offs and be col or coded to distinguish different types and grades of fuel. Fue
storage tanks nust O eet specific Environnental Protection Agency (EPA)

requi renents. Installation of both underground and aboveground storage tanks shoul d
observe approved design", fabrication, and installation practices; for exanple, API
Publication 161s-79, Installation of Underground Petrol eum Storage Systens; AP

St andard 2000-82, Venting Atnospheric and Low Pressure Storage Tanks; AP
Specification 12B, Specification for Bolted Tanks for Storage of Petrol eum Li quids,
(suppl ement 1-1982, SUPP 2-1985); Anerican Society of Mechani cal Engineers (ASME)
Boi |l er and Pressure Vessel Code, 1983 edition; Underwiter's (UL) 58-76, Standards
for Steel Underground Tanks for Flanmabl e and Conbustible Liquids; UL 142-81,
Standards for Steel Aboveground Tanks for Flammbl e and Conbusti bl e Liquids; UL
1316-83, Standards for d ass-Fiber Reinforced Plastic Underground Storage Tanks for
Pet r ol eum Products, etc.

14. DAY ROOM The day room provides a place where personnel can relax while on a
break. It may be a separate area, a section of the training room or a part of the
di ni ng area. THE STANDARD ROOM SIZE 1S AT LEAST 10 SQUARE FEET (1 SQUARE METER) FOR
EACH FIREFIGHTER PER SHIFT.

15. DORM TORIES. At airport fire stations that operate "overnight" shifts,
dormitory accommpdati ons shoul d be provided for firefighters to sleep

a. Location and Capacity. Dormitories should be |located on the ground fl oor,
adj acent to the locker and |l avatory area, and have direct access to the vehicle
room Gound floor dormitories are nore easily used for energency first aid
stations since they are nore accessible to i ncom ng anbul ances. If dormitories are
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| ocated on the second floor, second floor lavatory facilities should be provided
The dormitory area should be |arge enough to acconmpbdate one bunk per each
firefighter per duty shift. Bunk areas should be approxi mately 70 square feet (6.5
sq m per firefighter. A separate dormitory of 180 square feet (16.7 sq m should
be provided to accommpdate up to two officers per shift.

b. Feat ur es.

(1) The dormtory should be designed to nminimze the stress personne
experi ence upon waking up froma sound sl eep when responding to an energency. For
exanpl e, station and dormitory lights are often designed to turn on instantly to
full intensity when an alarm goes off. Instant activation of such dormtory lights
creates unnecessary stress. A better alternative is to use night lights placed
approxi mately 12-18 inches (30-46 cn) above the floor. They may be controlled by a
di mer connected to the alarmcircuit which gradually increases intensity during an
al arm

(2) wall, floor, and locker materials should be chosen for noise attenuation.
Lockers shoul d be | ocated outside the dormtory to reduce sleeping area noise

(3) There should be a closet for storing linens, blankets, and cl eaning
equi prent either in or adjacent to the dormitory.

(4) There should be a dormitory clock and at |east one extension of the
intercominstalled in each dormtory. An extension of a highly visible and easily
accessi bl e crash phone should be available in both the crew s and officer's
quarters.

(5) Bunk height should allows firefighters to swing their |egs out of bed
and directly step into turnout boots and pants. Bunk placenent should be away from
heating and cooling drafts.

(6) Each dormitory should have fire exit(s) as specified by the
appropriate building code. |If acceptable, fire escape wi ndows that can be opened
only fromthe inside nmay serve as exits for dormitories on the ground |evel

(7) Each bunk shoul d have a coat hook or rod nearby for hanging cl ot hes
and a convenient electrical outlet.

(8) If space and resources permt, the dormtory should be designed to
provide privacy. Privacy may be achieved by senm -private areas for 2, 3, or 4
firefighters by placing transportable partitions between bunks. Another dormtory
arrangenment that offers privacy and bed ownership is 2- or 3-bed private sl eeping
areas where beds are assigned to different shifts.

16. LOCKER ROOM  The | ocker room should be adjacent to the dormitory and | ava-

tory areas. The | ocker room shoul d provide easy access to the |l ockers with at

|l east 9 square feet (1 square meter) of clear area centered in front of the |ocker
for each firefighter. Since clearance is a function of the nunmber of firefighters
per shift, assigning alternate |ockers to personnel on the sane shift wll reduce
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the overall |ocker room size. It is recommended that the | ocker is equipped with a
hal f -shel f and hooks or a coat hanger rod and have di nensions of at |east 18 inches
(46 cm w de, 24 inches (61 cnm) deep, and 78 inches (198 cm high.

17. LAVATORI ES
a. Accommpdations. Separate, well-heated and ventilated facilities for male and

femal e service personnel should be provided. At |east one lavatory facility should
accommodat e handi capped i ndi vi dual s.

b. Features.

(1) The nunber of toilets, urinals, sinks, and showers for each |avatory
is based on applicable building codes. The mnimumfacilities reconmended are
airport indices A and B, one toilet, urinal, sink, and shower; airport indices C, D,
and E, two of each of the above itens. Partitions should be placed between urinals
and toilets for privacy. Any lavatory intended for use by wonen should have a
di spenser and a receptacle for sanitary napkins.

(2) Individual shower stall dinensions should be at |east 3* feet by
34 feet (107 cm by 107 cnm).

(3) Hooks for articles of clothing and towels should be | ocated near
showers and sinks, but far enough away so articles remain dry.

(4) Each sink should have an electrical outlet that is protected by a
ground fault interrupter circuit device

(5) Ceilings should be of water-resistant materials, such as gypsum
board or plaster, walls of ceramic tile, and floors of nonslip surfaces.

(6) Extra itens should include a wall clock and an installed mrror on
the wall that is |large enough to be used sinultaneously by two or three
i ndi vi dual s.

18. KITCHEN DI NI NG ROOM

a. Design.
(1) Work Triangle. 1In kitchen design, the refrigerator, sink, and stove
forma "work triangle.”" Geater kitchen efficiency is achieved by keeping the
sides of this "work triangle" small. Side lengths should be 5 to 10 feet (1.5 to

3.0 m between any two of the three appliances. Kitchens should also be designed to
keep noncooki ng personnel from crossing through the work triangle.

Addi tionally, there should be no pernmanent objects that may obstruct firefighters
responding to an al arm

(2) Energengy Exit. THE KITCHEN SHALL HAVE A DOORWAY LEADING TO THE
EXTERIOR OF THE STATION.
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(3) Modes of Use. The design should consider the different nodes of use
For exanple, one shift may rotate kitchen duties anong the firefighters, one or two
i ndi vi dual s responsible for each neal; another shift may require each firefighter to
prepare his/her own neal

b. Size. THE STANDARD DINING AREA IS EQUAL TO THE NUMBER OF PLACE SETTINGS
TO SEAT ONE FULL SHIFT OF FIREFIGHTING PERSONNEL ALLOWING AT LEAST 20 SQUARE FEET
(1.9 SQUARE METERS) PER PERSON.

c. Facilities.

(1) Stove. Al stoves should be provided with an automatic energy shut-
off device that is connected to the alarm For gas stoves, a manual reset should
be | ocated near the stove; thus whoever restarts the stove will first have to check
it. For conservation and safety, gas ovens, broilers, and burners should have
pilotless electric ignitions with an automatic gas valve. Gas stoves should be
pl aced far enough away from doors and wi ndows or be shielded to reduce the
li kel ihood of drafts blowing out a gas jet. The space between the heating el ements
or burners should accommpdate a large 3-gallon (11.5-liter) pot on one burner
without interfering with a pot on the adjacent one. Sufficient space is
particularly inportant at stations using "conmunity" cooking

(2) Sink. A stainless double bowl steel sink fitted with a heavy duty
gar bage di sposal is recomended

(3) Cabinets. Built-in cabinets or a pantry for storing canned and dry
goods and other normal kitchen staples should be part of the kitchen design.

(4) lce Makers. If the kitchen or station design includes a comercia
ice maker, a water drain that is connected to the station wastewater system should
be | ocat ed under neat h.

19. TRAINING ROOM A specific area should serve for training purposes. The
training area need not be a separate, enclosed room it nmay be part of a conference
room a dining room or even a day room Regardless of |ocation, space for a

bl ackboard, projection screen, bulletin board, charts, maps, and other necessary
training aids should be provided. The room should al so have adequate secured
storage space for instructional materials, audio-visual training aids, equipnment,
and suppli es. IF A SEPARATE TRAINING ROOM IS BUILT, THE STANDARD 1S AT LEAST 30
SQUARE FEET (2.8 SQUARE METERS) PER FIREFIGHTER PER SHIFT.

20. MECHANI CAL ROOM  The nechani cal room usually houses the mmjor conponents of the

heating, ventilating, and air conditioning systens. The room itself should be
heated and cool ed. Sufficient space should be provided around each system for
conveni ent, safe access for servicing. Fl oor finishes should be resistant to water,
oil, and grease. In addition, the nechanical room may house the mmin connections
for electricity, gas, water, and tel ephones. If SO the room should be designed so
as not to create a shock hazard (see Paragraph 47$% Hazards and Safety). Electrica
panel s should be carefully located so that individuals, while servicing or checking
panels, are not electrically grounded. Acoustic attenuation neasures should be

incorporated in the rooms structure (see Paragraph 36 Sound Control Solutions.)
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21. STORAGE ROOM The storage room provi des space for storing a reserved supply of
foam concentrate, other extinguishing agents, first aid supplies, and departnent
supplies. |Its preferred location is adjacent to the vehicle room STANDARD ROOM

SI ZES ARE AT LEAST: AIRPORT INDEX A, 200 SQUARE FEET (18.5 SQUARE METERS); AIRPORT
INDEX B, 300 SQUARE FEET (27.9 SQUARE METERS); AIRPORT INDICES C AND D, 400 SQUARE
FEET (37.2 SQUARE METERS); AND AIRPORT INDEX E, 500 SQUARE FEET (46.5 SQUARE
METERS). |If foam concentrate containers are to be stored in the storage room the
type (druns or barrels) and quantity should be determ ned and shel ves designed to
accommpdate the containers. A storage roomfloor drain is recommended. To
facilitate delivery of the above supplies, a second neans of access and/or extra

wi de doors nmay be desirable. 1In all cases, the m ni num door opening should be 6
feet (1.8 m wide.

22. STUDY ROOM The study roomis a small roomor area designated as a quiet

space for study. It should have a table, a few chairs, space for witing, and

shel f or storage space for fire service manuals and ot her pertinent docunents. The
preferred location is adjacent to or near the dormitory area. Noise sources should
be reduced or controll ed.

23. BREATHI NG APPARATUS REFI LLI NG AREA. Dependi ng on | ocal procedures, a special
roomor an area of a room where Sel f-Contained Breathing Apparatus (SCBA) can be
refilled may be needed. |If provided, the area shoul d have:

a. A degree of air purity that neets or exceeds the standards of the
Conpressed Gas Association Specification G7.1 for Gade D Breathing Air of the
Qccupational Safety and Heal th Act (CSHA).

b. An air conpressor specifically designed to provide breathing quality
conpressed air for filling SCBA.

c. A sink/water tank where air tanks can be subnmerged to cool during
refilling.

d. A 230 VAC | -phase or 230 VAC/ 460 VAC 3-phase receptacle, depending on type of
air conpressor.

e. Storage tanks that meet or exceed section VIII of the Anerican Society of
Mechani cal Engi neers (ASME) Code for Unfired Pressure Vessel S if a cascade systemis
used. It should be noted that storage vessels rated by the U S. Departnent of

Transportation and the Interstate Commmerce Conmi ssion do not neet those standards
and are unaccept abl e.

f. Al major conponents and accessories clearly identified with permanent
nanme pl ates stating nmake, nodel, serial nunber, capacities, pressures, voltages,
currents, and any other pertinent information.

g. Tags and warning | abels affixed to equipment for safety and ease in the
operation and adjustnent of valves, sw tches, and controls.
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24. PARKI NG AREA. The recomended mi ni num parking area i s one space per person

duty shift. In addition, a parking area for visitors should be provided. |deally,

t he parking area would acconmpdate two duty shifts, thereby elimnating

del ays-when shifts change or when all firefighters are sunmoned during an airport
enmergency. The area should be | ocated so not to obstruct firefighting operations;
for instance, |located away fromthe apron area, vehicle roomdoors, and any
firefighting equipnent stored outside the station. HANDICAPPED REQUIREMENTS SUCH AS
CURB CUTS, SIDEWALK RAMPS, AND DESIGNATED PARKING SPACES SHALL BE PROVIDED.
Furthernore, the parking area shoul d be secured and | ocated to protect against
vandal i sm

25. JANITOR CLCSET. A closet for storage of station naintenance equi pment (e.g.
vacuum cl eaners, nops, and buckets) and cl eaning supplies should be provided

a. Size and Location. THE STANDARD JANITOR CLOSET AREA IS AT LEAST 30 SQUARE
FEET (2.8 SQUARE METERS) WITH THE CEILING AT LEAST 8 FEET (2.4 M) HIGH. There
shoul d be space for storage racks, shelves, cabinets, nop rack, a janitor's sink,
electrical light switch, and wall nounted conveni ence outlets. The recomended
location is near the l|avatory areas and/or the nechanical area. Mre than one
cl oset may be necessary, depending on the size of the station. Avoid |locating
janitor closets adjacent to carpeted areas.

b. Construction. Selected materials should be nonhazardous (e.g.,
nonasbestos ), durable, and easy to clean. The ceiling finish may be exposed
construction; walls may be gypsum board with ceramic tile, masonry, or concrete
and floors may be of concrete or tile.

26. LAUNDRY FACILITIES. Laundry equi pnent of |laundromat quality is cost-effective
at sonme airports. |If station personnel use a |arge nunber of rags, it may actually
be cost-effective to wash the rags and reuse themrather than to purchase new ones.

27. EXERCISE FACILITIES. Proper exercise encourages physical fitness and nenta
alertness. Firefighter professional devel opment standards and nmany enpl oynent
criteria specify mninum physical fitness standards for energency personnel. Thus,
an exercise area may be included. Such an area should be | arge enough to
accomnmodat e 50 percent of a shift and equi pnent.

a. Interior Exercise Room A typical exercise facility may include the
following itens: nulti-station pin sectorized gymunit, ergoneter bike, row ng
machi ne, mats for sit-ups, aerobics, drop weights, abdom nal board, Roman chair for
t he abdomi nal board and | ower back exercises, treadm ||, and junp ropes. Free
wei ghts are not recommended as a second person needs to be present when free weights
are in use.

b. Exterior Exercise Area. An outdoor obstacle course may be a suitable
facility adjacent to the station. Sonme of the features may include: |og hop
stretch bucks, Achilles stretch, sit-up/push-up mats, horizontal |adder, bal ance
beam vertical |adder, cargo net, chin-up bar, and parallel bars.
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28. PATIO Sone airport sponsors consider a patio a cost-effective station

accessory that contributes significantly to enployee norale. |If provided, a patio
shoul d be protected fromw nd, excessive noise, aircraft backwash, airborne debris,
and located to offer privacy. |If enclosed, a brick or concrete wall of 7 to 8 feet

(2.1 to 2.4 m high surrounding the area will suffice. ALL ALARMS, PHONES, AND
INTERCOM ARE REQUIRED TO BE AUDIBLE BY THE FIREFIGHTERS ON A PATIO. ALSO, A PATIO
SHALL HAVE EASY ACCESS TO THE VEHICLE ROOM.

29. STATION STORE. A station store is a convenience that personnel appreciate, a
pl ace where they can buy provisions like candy, soft drinks, coffee, and hot and
cold snacks. The "store" can take several forns: a counter, a locker, or a small
commercial freezer where provisions are stored, or vending nmachines. Sone stations
conbine forns; for exanple, a station mght have vending machines and a counter.
Desi gners should consider setting aside space for the station store, either as an
alcove or in a corner of a room They should also provide storage containers with
| ocks.
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CHAPTER 4. STATI ON SYSTEMS

30. FIRE SAFETY. Fire safety in station design can be achi eved through proper
design, use of fire resistant materials, and enploying fire safety technol ogy.
Construction materials should be as fire protected and fire-resi stant as possible,
preferably nonconbustible. Second floor dormtories should receive special
enphasis. Stations built of concrete masonry shoul d observe the National Concrete
Masonry Associ ation (NCMA) practices, e.g., NCMA-TEK 46, Fire Safe Concrete Masonry
Construction, NCVA-TEK 80 A, Fire Safe Apartnment Construction wit. Concrete Masonry,
NCVA- TEK 35 B, Fire Safety Wth Concrete Masonry, NCMA-TEK 128, Steel Columm Fire
Protection. All pipe passages through fire-resistant construction should not exceed
¥%inch (1.25 cm gaps between the pipe and sleeve. The renmining interior gap can
be filled with an appropriate nonconbustible filler and seal ed on both sides of the
wal | by netal escutcheons. Materials enclosing the vehicle roomshould have a

m ni rum of a 2-hour fire resistance rating. Openings between the vehicle room and
dormitories should be provided with either a vestibule or double acting double
doors. Stations located in isolated areas shoul d have an accessible fire hydrant.
O her fire safety considerations are: snoke/fire detectors; |ocation and

illum nation of exit signs; fire doors; sprinkler system (see National Fire
Protection Association (NFPA) 13-1985, Standards for the Installation of Sprinkler
Systens); fire escape stairs (where applicable); energency exit w ndows;

and a sufficient nunber of strategically located fire extinguishers that contain

t he appropriate extinguishing agent for the type of materials found in the area
(see NFPA 10-1984, Standards for Portable Fire Extinguishers).

31. CI RCULATI ON, DOCORS, AND W NDOWS.

a. Crculation. GCirculation of service personnel and equi pment shoul d be
safe, convenient, and rapid under both normal and energency conditions. Carefu
consi deration should be placed on vertical traffic circulation. STANDARD WIDTH OF
ALL HALLS AND PATHWAYS LEADING TO AND FROM THE VEHICLE ROOM 1S AT LEAST 4 FEET
(1.2M). STANDARD WIDTH OF CORRIDORS THAT CONNECT AREAS SERVED BY LARGE NUMBERS OF
OPERATIONS/PERSONNEL IS AT LEAST 6 FEET (1.8 M). For personnel safety and quick
emer gency responses, avoid protrudi ng obstructions such as water fountains, ash
trays, and fire extinguishers. 1t is reconmended that stairs |eading to second
floor areas be of straight-line design, wthout |andings, of a mininumw dth of 6
feet (1.8 m) and with safety treads. Circulation and nore effective station
operations are further increased by using the smallest pernissible nunber of doors
and corridors.

b. Doors. Entrances, exits, and interior doors should be selected for snpoth
traffic flows, safety, and for the expected traffic volunes (wear). Specific door
design details are location, size, and direction of door swings. THE STANDARD FOR
THE SW NG OF DOORS OPENI NG | NTO THE VEHI CLE ROOM | S AT LEAST 175° W TH VESTI BULE
DOORS OPENI NG AS FAR AS POSSIBLE. Al exterior doors should be weather-tight and
ei ther solid-core or of a high noise reduction val ue

(1) Effective doors are readily accessible, sinple to | ocate and operate
in the dark, quick opening (3 seconds or less), (44 to 133 newtons) of force
operable with 10 to 30 pounds and not of thenselves or in operation a safety
hazar d.
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(2) The minimumw dth of all doors in roons that nore than four fire-
fighters may use at any one tine, e.g., the lavatory, |ocker room and kitchen,is 42
inches (107 cm) wide. Al doors should acconmpdate wheel chairs. For wheel chair
cl earances see Anmerican National Standard Institute (ANSI) A117.1-1980,
Specifications for Making Buildings and Facilities Accessible to and Usabl e by
Physi cal | y Handi capped Peopl e.

(3) Al doors in roons that nore than one firefighter may occupy shoul d
open towards the vehicle room

(4) Sliding doors should be avoi ded except for storage and utility roons.

(5) Exit doors and doors leading to exit passageways should be so designed and
arranged to be clearly recogni zabl eand readily accessible at all tines.

(6) Doors to the dining area, |ocker room lavatory, and dormtory should
feature only door closers (if needed) and push-and-pull plates (no |atching
har dwar e) .

c. Wndows. The m ninum gl ass areas should be 10 percent of the floor area of
each room 20 percent being reconmended. Placenent should be as high in the
wal |l as possible to |l engthen the depth of |ight penetration. Use of weather
stripping and storm sash is one means of reducing heat loss, condensation, and
particle infiltration and increasing noise attenuation.

32. ELECTRI CAL SYSTEM The el ectrical system design should be based on the |atest
edition of the National Electrical Code or applicable |ocal codes or ordinances.
Ground fault circuit breakers should be used where personnel use an electric outlet
near a water source such as bathroons, kitchens, or vehicle room A SOURCE OF
STANDBY POWER SHALL BE PROVIDED TO OPERATE THE ESSENTIAL COMPONENTS OF THE STATION,
I1.E., THE ALARM CIRCUIT, COMMUNICATION EQUIPMENT, AND SELECTED OUTLETS IN AT LEAST
THE VEHICLE ROOM AND ALARM ROOM.

33. LIGHTING Recommended levels of lighting that take into account energy con-
servation and functional tasks may be found in the latest edition of the IES, “IES
Li ghti ng Handbook"”. AC 150/5360-11, Energy Conservation For Airport Buildings,

provi des recommendati ons for reducing existing and new lighting | evels, inproving
the efficiency of lanps and fixtures , and avoiding energy waste in, lighting design
and installation.

a. AlarmLights. Al lights that illum nate the pathways to the vehicle room
and that illum nate the apron driveway should turn on automatically when an alarm
rings. Alarmlights need not operate on a separate circuit or system they may
operate through 3-way switches. All alarmlights should be connected to a backup
power source or be backed up by separate energency |ighting.

b. Parking Lot and Yard Lights. Exterior lights should:

(1) Be shielded to prevent glare in the air traffic control tower (ATCT)
line of sight and aircraft operation areas.

(2) Use high efficacy | anps.
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(3) Use tine clocks or photoelectric switches to reduce energy costs.
(4) Cover areas subject to possible vandalism
(5) Conply with the latest |ES recommended practices.

34. ACOUSTICS. An acceptable acoustic environnent is one which will not cause
auditory injury, interfere with voice or any other comunications, cause stress
fatigue, or in any other way degrade the overall aircraft RFF service. To be
accept abl e, wor kspace noi se should be reduced to levels that permt necessary
direct person-to-person and tel ephone communication. Criteria for workspaces are
defined by the A-sound | evel decibel, dB(A). To achieve an acceptabl e noise |evel
desi gners shoul d provide for the follow ng.

a. Small Ofice Spaces/ Special Areas. Areas requiring fast, accurate, and direct
communi cation shoul d not exceed 45 dB(A). Exanpl es: watch/alarmroom
of fices, dormtories, conference/training room study room

b. Large Wrkspaces. Areas requiring very clear and frequent tel ephone
conmmuni cations or requiring occasional direct voice conmunication at distances up to
15 feet (4.57 neters) should not exceed 55 dB(A). Exanples: kitchen, |avatories,
eating areas, |ocker roons.

c. Operational Areas. Areas requiring frequent tel ephone comunications or
frequent voice communication at distances up to 5 feet (1.5 neters) shoul d not
exceed 65 dB(A). Exanples: workshops, |laundry areas, naintenance shops.

d. General Workspaces. Areas requiring occasional telephone comunications or
occasi onal person-to-person conmmunication at a distances up to 5 feet (1.5) should
not exceed 75 dB(A). Exanples: vehicle room hose drying room nechanical room

35. SOUND TRANSM SSI ONS. Control of sound transm ssions within and between roons

needs to be analyzed for an acceptabl e acoustic roomenvironnment. Both areas of
i nvestigation have unique and interlinking acoustic factors that influence the sound
level of a room |If the roomenvironnent is to be conducive to good hearing, the

desired room sound should be uniformy distributed, sufficiently loud to be heard
and transmitted within, as nmuch as possible, a quiet Background

a. Sound Transm ssion Wthin a Room Factors include

(1) Reflection and Absorption. Generally sound reflection occurs at the
boundari es of the room(e.g., ceiling, f100rS, walls). The anpunt of reflection is
dependent on the ampbunt of sound absorption that takes place at each boundary. For
exanpl e, concrete and other hard surfaces have little absorption while fabric has
t he nost absorption.

(2) Background Noise. These are the conposite sound effects from many
sources that either conpletely cover up or, at least to sone extent, obscure the
desired room sound (of a |lower dB(A)). Since background noise may be either above
or below the desired transmtted sound's dB(A) |evel, roomdesign should control the
background noise level to the extent necessary through effective sound reduction or
attenuation.
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(3) M scell aneous Factors.
tion sounds such as structure-borne

b. Sound Transni ssi on Between Roons.

(1) Air-Borne Transnmi ssion.
directly on one side of a barrier wall,

7/ 30/ 87

These include echoing and undesirable reflec-
ai r - bor ne,

and fluttering sounds.

Factors incl ude

This results when inpacting sound sources act
such as jet

engi ne noi se, to cause the

reproduction of air-borne sound transm ssion on the other side

(2) Structure-Borne Transni ssion.
transmtted within the station structure
sound sources. Common transm ssion paths
tinuous rigid elenment of the station, as
systens, etc. Rigidly secured nechanica
waves t hat

(3) Background Noi se.

(4) Barrier Transm ssion Losses.
occurs between the "source"
intensity |leve

This results when sound waves are

by either air-borne or direct inpacting
are the structure itself or any con-
pi pi ng networks, conduits, air handling

equi pmrent can generate high | evel sound

reverberate in adjacent spaces.
See paragraph 35(a)(2).
Room t o room noi se reduction usually

roomand a "receiving"
di fference or sound-pressure |eve

room The existing sound-
(SPL) between roons i s dependent

on the barrier's material transm ssion |oss, common barrier surface area, receiving
room absorption rate, and effects of background noise levels as illustrated in
figure 8.
Ceiling Absorption
EEEBE
Noise SPL4
* P
Source .
Source Level SPL, / Backgrou
~ -— ' Noise
- £, 1 Y S
Effects
Transmitted Level “(+ or =)
Wall Surface Area : ‘
Floor .
Figure 8. Sinple case of roomto-room air-borne sound transm ssion

(5) Vibration Noises.
equi prent, air-handling systens,
structure-borne sounds.

etc.,

(6) Flanking Paths.
barriers via the connecting fl oor,
around or
openi ngs above wall s,

wal |,

switches and electrical outlet boxes and
common wall are illustrated in figure 9
30

Sound transm ssion paths that
ceiling structures,
in the barrier are terned flanki ng paths.

These noi ses are often generated by nechanica
t hat

produce intrusive air-borne and

bypass common room
or through openings
Common fl anki ng paths such as

and poor acoustic design |ayouts as back-to-back |ight

roons with adjacent doors separated by a
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‘Problem 7 >« Solution
Rosa f1 how 12 o bow it n—n
a. Continuous wall barriers - Ce;}ing
Problen Solution
Hallvey
Solutions

Problems

¢. Layouts

Figure 9. Common fl anking paths with solutions

Closely associated to flanking paths are

(7) Construction Leakage Pat hs.
| eakage, such as

t he unwant ed sounds transmtted by common construction points of

the crevices around doors, openings around the perineter of piping networks, and air
handl i ng systens that penetrate wall barriers (see figure 10).
. Noise g
Source® ™ * O*Piving
Noise
Floor Sources
Figure 10. Common construction noise
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36. SOUND CONTROL SOLUTI ONS. Acceptable solutions to sound control problens are
based on elimnating the source of the sound, protecting the receiver fromthe
sound, and nodifying or treating the transm ssion paths. The nost effective
approach is the elimnation of a sound source. Oher approaches include the
installation of sound absorption or sound reflection materials and/or sound
isolating materials, and proper station design and construction detailing

a. Elimnating the Source of the Sound. Even though this is the nost effec-
tive neans of noise control, it may in sone cases be unrealistic; for instance
elimnating aircraft engine noise

b. Sound- Absorbing Materials. 1t is relatively easy in any roomto obtain
between 5 and 10 dB(A) of noise reduction by installing sone type of sound-
absorbing material around the sound source and receiver. Carpets, upholstered
furniture, and other room furnishings assist in reducing the |levels of undesirable
noi ses. Where carpeting is not feasible, sound-absorbing materials, such as specia
ceiling assenblies and/or wall treatnment, should be used. Acoustic materials with
hi gh sound coefficients should be provided as necessary in the construction of
floors, walls, and ceiling to effect the desired sound control. Very thick |layers
of sound-absorbing materials are good for reducing | owfrequency sounds, while thin
| ayers are nore effective at higher frequencies. The nore appropriate the sound-
absorbing barrier, the greater the sound transm ssion control. Control of
reverberation, echoes, and other types of sound reflections can be achi eved through
t he proper anount of sound-absorbing material and properly configured and
proportioned roonms. 1t should be enphasized that the principal use of sound-
absorbing materials is for the control of sounds within a roomand not for the
control of sound transm ssions between roonms. Such material usually nakes no
significant differences in |owering outside sound transm ssions. Precaution should
be observed for interior applications of acoustic materials to assure that there are
no reductions in the quality of its porous material by repeated paintings or abuse
Exterior painting of station's concrete, block, brick surfaces, etc., is recommended
as a neans of noise attenuation.

c. Sound Isolating. Wen a greater order of magnitude of sound reduction is
desired, isolating the source of the sound is a nore effective approach than
absorption techni ques alone. Vibration and structure-borne noises are two such
areas that may benefit by this noise control technique

(1) Vibration Noises. Effective noise danmping of rigidly secured nechan-
ical equipnent, supply and return ventilation ducts, etc., can be achieved by
properly locating such itens, using resilient materials or special danping systens.
Reconmended vi bration noi se control procedures are found in ASHRAE.

(2) Structure-Borne Noises. Careful structural design to isolate direct
vi bration-induci ng noise sources and to avoid the bridging of resilient construction
is extrenely inportant in the prevention of such sound transm ssions problens.
Addi tionally, designs should consider the use of discontinuous sound transm ssion
pat hs.
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d. Proper Design and Construction Detailing

(1) Flanking paths. Excessive noise can be attenuated by the physica
design and Il ayout of station roons and workspaces. Special attention should be
given to:

(i) Doors and Wndows. Related doors and wi ndows that are wi dely
separated and properly seal ed produce hi gh-transm ssion | osses. Separately, the
sound insul ation value of doors and wi ndows can be increased as foll ows.

(A) Doors should be staggered in corridors or between roons. Thick
solid-core doors conplete with soft, resilient, perineter gaskets and reduction.
The installation of all prefabricated door kits should be-checked to insure they are
properly seal ed.

(B) Wndows are the weakest acoustical barrier in the exterior
wall of a station. Odinary |ocked, doubl e-hung wi ndows generally provide an
aver age noi se reduction of about 18 dB(A). This value can be inproved by
installing stormw ndows. Triple-paned or doubl e-paned wi ndows of tested high
acoustic attenuation value (Sound Transm ssion C ass (STC) range 29 - 47) can
increase this value further. 1In all cases, proper w ndow installation and w ndow
sealing is critical. Since the type of sealant is inportant, the specified sealing
material s should not shrink or pull away.

(ii) Ceilings. Suspended ceilings with partial partition arrange-
nments (if used) are high transmtters of sound. Therefore, partition construction
shoul d be beyond the | evel of the suspended ceiling to the underside of the
structure above. Another solution that retains the flexibility of this type of
design is a horizontal barrier at the level of the suspended ceiling

(iii) Floors. Roons that could be expected to have high | evels of
air-borne and structure-borne sounds from adj acent roons, such as those adjacent to
a nechani cal roomor the vehicle room, should avoid |ighter weight floor
construction or use high-transm ssion |loss barriers in such openings.

37. SELECTI ON OF ACOUSTI CAL MATERIALS. There are several broad categories of
acoustic materials avail able each, with specific purposes. For whatever reason a
particul ar acoustical material is selected, quality of workmanship is critical
Good materials installed with air gaps or air |eaks greatly reduce acoustic
attenuation values. Quality control of this type of construction and installation
shoul d be carefully observed

38. HEATING VENTI LATI ON, AND AIR CONDI TI ONI NG (HVAC) SYSTEM I n HVAC system
design, the focus should be on the total systemand its energy efficiency. The
HVAC syst em desi gn shoul d accommpdate the range of inside and-outside design
condi ti ons.

a. Inside Design Conditions. The design conditions that should be determ ned
are the dry bulb (DB) tenperature, relative humdity (RH), and the rate of interior
air movenent. Calcul ations should be made for the occupi ed spaces under average
conditions 3 to 5 feet (1 to 1.5 nm) above the floor line. See the latest edition of
the Anerican Society of Heating, Refrigerating, and Air Conditioning Engineers
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(ASHRAE) "Handbook of Fundanental s" for DB val ues. Internal DB should be rnain-
tained at a tenperature above 500F (10"C). Sufficient capacity should be provided
to maintain an effective indoor tenperature (figure 11) not |ess than 65°F (18°C)

unl ess ot herwi se dictated by unusual types of work. For a uniformroomtenperature,
the air at floor level and at the head |evel should not differ by nore than 10°F
(5.5°C). Acceptable RH val ues should range froma m ni numof 20 percent to a maxi num
of 60 percent where summer val ues are 45 percent to 55 percent and w nter val ues
(lessen the possibility of condensation) are 30 percent to 35 percent.

Not e: To use nonobgraph, draw straight |ine between
dry-bulb tenperature (A) and wet-bulb
tenperature (B). Effective tenperature (ET)
is indicated where this straight |ine crosses
the appropriate value for a velocity of air.
(I'n this exanple, ET is 690F for DB of 76"F,
WB of 620F and air velocity of 100 ft/mn.)

°gVEL°CIry or To convert to Centigrade: °C = : (°F - 32)-

Dry-Blub Temperature (F°)

30 100 1o
L
(Source: MIL-STD-1472-C) / 1o
B
. [+]
[TT!"I]T"I'V [’KI-'VTr||'[rr|-vvt]-xrr.r;lrjrr1llrr.r LR ALER SO BRI | 7 rgiTryy e T
30 40 50 60 70 80 v ' "OO ! ||'o

Wet-Blub Temperature (F°)

Figure 11. Effective tenperatures
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b. Inproved HVAC Efficiency. Energy can be saved through inproved HVAC
operations, design of Iower flow resistance duct and piping systens, and inproved
heating/air conditioning units. AC 150/5360-11, Energy Conservation For Airport
Bui | di ngs, provides guidance on such efficiency inprovenents.

39. VENTI LATION. Adequate ventilation in any personnel enclosure can be attained by
the introduction of fresh air by either natural or nechanical neans. Mechanica
systens are preferred over natural processes because they are nore reliable and
pernmit the ability to maintain specific design air-changes per hour.

a. Mechanical Ventilation. This can be achieved by a supply system exhaust or a
conbination of both. The design of a mechanical ventilation system as any vents,
shoul d consi der techniques to achi eve maxi num noi se attenuation. Both natural and
nmechani cal net hods, should provide air fromthe outside to replace stale and
vitiated air, snoke and odors, chenical and vehicle flunes, and to control humidity,
tenperatures, and condensation. Air intakes for ventilation systens should be
| ocated to mnimze the introduction of contam nated air from sources such as
exhaust pipes, exiting ventilated air, and aircraft exhaust funmes (aprons, term na

ranps).

b. Air-Changes per Hour. Numerous building codes and OSHA standards govern
ventilation mnimuns (air-changes per hour). These values are based on the nunber
of persons in a given space, type of activity, space volune, and generated heat and
odors. |If the enclosure volunme is 150 ft® (4,25 nf) or |ess per person, a
recommended ni ni num val ue of 26.5 ft* (0.75 nt) of ventilation air per minute per
person shoul d be introduced into the encl osure where approximately two-thirds, 17.5
ft3 (0.50 nf) is outside air. For larger enclosures the air supply per person shoul d
at least neet the air flow recommendati ons contained in figure 12

L.O—1—T1—T1 o N B T T T T
-~ [ 3
o I -
m- -———
z... -
2 a [ u
2 5. -
b~ R o Ventilption Air b
“E - Outdoor JAir
~
ool 1 1 1 R B L1 1 1 7
0 10 20 30

Enclosure Volume (m3/person)
(Source: MIL-STD-1472C)

Figure 12. Ventilation air quantities
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40. AIR CONDI TIONI NG  Depending on | ocal weather conditions, air conditioning of
part or of the entire station may be necessary. See AC 150/5360-11, Energy
Conservation for Airport Buildings, for guidance on increasing the performance of an
air conditioning systemby changes to the node of operation, operating conditions,
and by observing routine maintenance and service procedures.

41. ROOM TEMPERATURES. Recommended m ni mum tenperatures of some station roons are
shown in table 1.

Room Tenp Tenp

°F °C
Watch/Alarm Dining Area, Study Area 68 20
Dormitory 65 18
Vehi cl e Room 55 13
Hose- Dryi ng room 55 13
St orage room 55 13
Lavatory and showers 70 21
Mechani cal room 50 10

Table 1. Recommended m ni mum room t enper at ures

42. HEATI NG PLANTS. Properly designed heating systens provide: quick heat where
needed; reduced tenperature differentials between floor and ceiling; rapid
circulation of air wthout objectionable draft; non-direct discharged air on
personnel ; and, uniformtenperature distribution. Common heating systens are:

a. Hot-Water or Steam Heating. |If used, avoid air pockets within the piping
system by pitching the systemso air will collect at venting points.

b. Forced Warm Air Heating. Insulated ducts should be used for cost-
effective heat distribution.

c. Space Radi ant Heati ng.

d. Heat Punps. Cost-effectiveness depends on geographic | ocation.

e. Unit Heaters. These are best utilized for large areas such as the vehicle
roomor |large storage areas. They should be placed at or near ceiling |level.

f. Solar Heating. Solar heating systens provide both space heating and water
heating. Limtations include availability of the sun's energy, its energy flux,
hourly variations, and initial installation cost.

43. ENERGY CONSERVATI ON. The pronotion of energy conservation while designing or

renodeling a station is a primary means of "long term|I! energy cost savings.
At sone airports the central heating and cooling systenms nma~-be able to handle the
requi renents of the station. The airport sponsor, to determ ne whether using the

excess capacity of the costs of nodifying the existing facilities is cost-effective,
should determine the system identify the energy source, evaluate the long-term
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availability of the source, and project the likely cost for several years.

Nornmal |y, energency standby equi pnent should be added to the station. The cost of
standby equi pment may offset the initial savings of using existing sources. For
gui dance and detailed informati on on pronoting energy conservation in the design and
operation of stations and for initiating energy conservation progranms, see AC
150/ 5360-11, Energy Conservation for Airport Buildings. Stations built of masonry
concrete should see National Concrete Msonry Association NCVA-TEK 58, Energy
Conservation with Concrete Msonry and NCMA-TEK 82, Energy-Conscious Design for
Bui | di ngs.
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CHAPTER 5. OTHER STATI ON TOPI CS

44. PROVI SI ONS FOR WOVEN FI REFI GHTERS. wonen firefighters, if not presently
enpl oyed, nay be hired. Therefore, it is nore cost-effective to plan for wonen
personnel instead of acconmpdating them |l ater through costly renodeling of the
existing station. Several obvious |Issues are

a. Adjustnents to the height of certain station itens, e.g., lavatory counters,
built-in-shel ves, cabinets, racks.

b. Adjustnents to weight activated itens, e.g., sliding pole doors.

45. PROVI SI ONS FOR PHYSI CALLY HANDI CAPPED SERVI CE PERSONNEL. An accessible statio
for physically handi capped service personnel should be designed by noting
appropri ate sections of 49 Code of Federal Regul ations, Part 27, Non-discrimnation
on the Basis of Handicap in Programs and Activities Receiving or Benefiting from
Federal Financial Assistance. Oher guidance can be found in Anerican Nationa
Standard Institute (ANSI) A117. 1-1980, Specifications for Mking Buildings and
Facilities Accessible to and Usabl e by Physically Handi capped People. Such design
al l ows unrestrictive performance by such enpl oyees.

46. MAI NTENANCE COST

a. Station Materials. An inportant criterion in the selection of building
materials is overall nmmintenance cost. Building material selected for mmintenance
and cleaning qualities till lower "long-ternf costs of ownership nore than the
purchase of |ess expensive materials.

b. Design. Room design can contribute to reduced mai ntenance costs. Less
mai nt enance is required by roons and workspaces that are designed to be easy to
clean, such as the use of stainless steel kitchen backspl ashes and plastic
| ami nates. Al so, the design should exclude dust collecting al coves and corners,
unl ess they have a specific purpose, and difficult to clean decorative objects with
nol di ngs or trins that project.

47. HAZARDS AND SAFETY. Hazards should be elinm nated wherever possible through
accident prevention design. Wen this is not possible, personnel should be warned
of a hazard by posted safety | abels, signs, or audible devices. Safety features

t hat neet established safety codes and regul ati ons and applicable OSHA requirenents
shoul d be included. Safety topics are

a. Safety Labels and Signs.

(1) Conspicuous |abels or signs should be placed adjacent to any equi pnent
whi ch presents a hazard to personnel, e.g., fromhigh voltage, heat, toxic vapors,
hi gh pressure, or noving parts. For the type of hazard, design, color, lettering
and pl acenent of warning signs, see Anmerican National Standard
Z 3S. 1-1972, Specifications for Accident Prevention Signs.

(2) The safe working capacity on hoists, lifts, jacks, and simlar
wei ght - beari ng equi pment shoul d be indicat ed.

Chap 5
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(3) Areas of operation or nmintenance where special protective clothing
tools, or equi pnment are necessary, e.g. , insulated or safety shoes, gloves, hard
hats, ear or eye protection devices , should be specifically identified

b. General Workspace Hazards.

(1) A hazard alerting device should be installed to provide a warning to
personnel of inpending or existing danger, e.g., toxic or asphyxiating gases,
snmoke, and fire.

(2) Stairs and treads should be provided with skid-resistant step treads.

(3) Workspaces shoul d be designed free of obstructions which could cause

injury to personnel , either through accidental contact with the obstruction or
because the obstruction requires an awkward or dangerous body position. Avoid
obstructions such as projecting drinking fountains, lighting fixtures, and heating

devices in station corridors or other circul ating areas.

(4) Warning placards, stairways, and all hazardous areas should be well
I'l'lum nat ed.

c. Electrical Hazards.

(1) Tool s and ot her equi pnent shoul d use plugs and receptacl es desi gned
so that a plug of one voltage rating cannot be accidentally inserted into a
receptacle of a different voltage rating

(2) The possibility of exposing personnel to dangerous voltages can be
m ni m zed by grounding, interlocks, guards, and warning placards.

d. Technical and Mechani cal Hazards.

(1) Any equi pnent which, in nornmal operation, exposes personnel to poten-
tial contact with surface tenperatures in excess of 140"F (60*c) or 120*F (49"C)
during operations requiring handling should be appropriately guarded. Surface
tenperatures induced by climatic environment are exenpt but should be considered in
desi gn | ayout.

(2) Al noving parts of machinery and transm ssion equi prent, including
pul l eys, belts, gears, blades, etc., on which personnel may becone injured or
ent angl ed shoul d have a guard installed

(3) Switches or controls that initiate a hazardous operation, such as
novenent of a hoisting crane (which requires the prior operation of a related
| ocking control), should be identifiable.

(4) Equi pnent controls should be | ocated and nmounted so that access to

t hem can be achi eved w thout danger fromelectrical charge, heat, noving parts,
chem cal contam nation, or other hazards.
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48. SECURITY. Stations near industrial parks, accessible to the public or

i solated from ot her occupied airport buildings, may require special security devices
or features that increase security, particularly when firefighters are responding to
a call. Security devices or features include automatic door closers and | ocks for
all exterior doors, video surveillance, and sonic or photoelectric sensors.

49. PROVI SI ONS FOR WATER RESCUE EQUI PMENT. Sponsors of airports that lie near a
body of water may own or operate appropriate water rescue equi pnent. If such

equi prent is housed at the fire station, then the station design should accommopdate
its unique water operation and nmintenance features. This may include an energency
boat ranmp, space for storing spare parts and accessories, and a facility for out-of-
wat er engi ne start-up. AC 150/5210-13, Water Rescue Plans, Facilities, and

Equi prent, provides additional information.

50. COMBI NATI ON FI RE STATI ON AND MAI NTENANCE BUI LDI NG,  Sone airport sponsors find
it cost-effective to house aircraft RFF vehicles In a section of a building that

ot herwi se houses mai nt enance equi pnment. This arrangenent is satisfactory if the
necessary personnel and facilities are available and If the choice of the site
follows the conditions In this advisory circular. The space for housing aircraft
RFF vehicles should be partitioned to safeguard against tanpering with the vehicles
and unaut hori zed use of rescue tools and equi pnent.

51. LANDSCAPI NG. Landscapi ng shoul d be sinple and econonical to maintain. Avoi d
shrubs and trees that birds and animals find especially attractive and whose future

root systens may damage the structure or underground utilities. Trees and shrubs
shoul d be planted so not to becone obstacles to efficient grass-now ng and snow
removal . Landscapers nmay consider installing sprinkler systems and hose bibs to

facilitate ground mmintenance. An effective |andscaping is one that at |east:

a. Enhances the natural beauty of the area, is hardy, and able to tolerate
| ocal conditions.

b. G ves scale and character to the station and its surroundings.
c. Provides shade and sone protection against wind and snow.

d. Reduces noise, dust, and soil erosion and screens out views of undesirable
sights .

e. Does not obstruct the watch/alarm roomis airside view either initially or,
due to growth, in the future
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SAMPLE AIRCRAFT RESCUE AND FIREFIGHTING VEHICLE
DIMENSIONS AND CHARACTERISTICS (PARTIAL LIST)

APPENDIX 1.
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APPENDI X 2. TYPI CAL EQUI PMVENT.

TYPI CAL STANDARD FURNI SHINGS. The follow ng |i st
purchased as part

fighting station.

a.

General Equi pnent (Mechanical).

(1) Air Conpressor
(2) Hoist

(3) Energency Back-up

(4) Vehicle Washing System

El ectroni ¢ Equi pnent.

Al arm System

Cl ocks

Door bel |

El apsed Tine | ndicator
I ntercom system

Radi o Moni t or

Radi os

Recordi ng Systens

Tel ephones

o T T e T e Ve Ve N
OCO~NOOUIAWN P
o e e e e

Li ghts.

(1) Emergency Lights
(2) General Lights
(3) Night Lights

Har dwar e.

(1) Doors and Equi pnent
(2) Sliding Partition

Speci al i zed Har dwar e.

(1) Doorway Rollers (hose-drying roon)
(2) Foam Punp (permanent)
(3) Slide Poles

Toilet Facilities.

Dri nki ng Fountain

Fi xtures

Handi capped Hand and Guard Rails
Jani tor Myp Rack

Mrrors

Paper Towel Dispensers

A~ AN AN SN
OO WNE
T —

includes itenms typically

of the construction and furnishing of an airport rescue and fire
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g. Furniture Built-in.

h. Kitchen Equi pnent.

i. Fire Protection.

Entry System

Fire Extinguishers
Snoke Detectors
Spri nkl er Systens

—~~—~
A WN PR
—

2. TYPI CAL FI RE STATI ON ACCESSORI ES.

a. Specialized Hardware.

) Br eat hi ng Appar at us

) Hose Racks

) Hose, Washer, and Dryer
) Punp (foam

)Refilling Equi pnent
)Safety Mrrors

)Si nmul ators

) Ski n and SCUBA Equi pnent
0) Spare Cylinders
1)Stretchers

2)Trailer, Firefighting

b. Training.
(1) Mannequi ns, Training
(2) Slide Projector
(3) Video Cassette Recorder
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APPENDI X 3. EQUI PMENT PURCHASI NG CONSI DERATI ONS.

The follow ng questions are anong those that need to be addressed for each piece of

equi prment :

1. How many are needed now and in the future?

2. What sizes and types will be required?

3. Where should the item be stored?

4. Are there any special storage or handling problens associated with it?

5. What is the intended function?

6. WII this itemrequire other equipnment to support it? If so, what?

7. Can an alternative item be used?

8. Is the itemreally needed now or can it be acquired later?

9. How often will this item be used?

10. Wiy is this item needed?

11. Who will use this itemor be affected by it?

12. Who will maintain the itemand how?

13. Are special tools required to maintain it?

14. WIIl the itemserve its intended purpose?

15. WII the iteminterfere with another itenf

16. What is the useful life of the itemand will a replacenent be easily attainable?
17. Does the itemneed to be distinguished fromanother simlar iten? If so, how?
18. Does the itemneed to be secured?

1 (and 2)
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APPENDI X 4. RESOURCES AND RELATED READI NG MATERI AL.
1. ORGANI ZATI ONS.

a. Station Design.

Anerican Society of Heating, Refrigerating and Air Conditioning Engineers
( ASHRAE)

1791 Tullie Circle, NE

Atlanta, Georgia 30329

(404) 636-8400

Aneri can | nsurance Associ ation
Engi neeri ng and Safety Service
85 John Street

New Yor k, NY

Anerican Petroleum lInstitute (API)
1220 L Street NW
Washi ngton, DC. 20005

Anerican National Standard Institute, Inc. (ANSI)
1430 Br oadway
New York, NY 10018

The Architectural and Transportation Conpliance Board
Washi ngton, D.C
(202) 245-1801

Federal Aviation Adm nistration (FAA)
800 | ndependence Avenue, SW
Washi ngton, DC. 20591

I'l'lum nating Engi neering Society (IES)
345 East 47th Street

New York, NY 10017

(212) 705-7920

International Cvil Aviation O ganization (ICAO
1000 Sherbrooke Street, West

Montreal, Quebec

Canada H3A 2R2

(514) 285-8222

National Fire Protection Association (NFPA)
60 Batterymarch Park
Qui ncy, MA 02269

Nati onal Concrete Masonry Associ ati on (NCVR)
2302 Horse Pen Road

P.O BOX 781

Her ndon, VA 22070

(703) 435-4900
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National Electrical Manufactures Association (NEMR)
2101 L Street NW
Washi ngt on, DC 20037

Nat i onal Pl unmbi ng Code (ASME)
345 E 47th Street
New Yor k, NY 10017.

Qccupational Safety and Heal th Admi nistration (OSHA)
U. S. Dept. of Labor

Commerce C earing House, Inc.

4020 W d enl ake Ave.

Chi cago, |IL 60646.

b. Buil ding Codes.

Bui lding Oficials and Code Adm ni strator
4051 West Fl ossnoor Road

Country Club Hlls, IL 60477

(312) 799-2300

I nternational Conference of Building Oficials
50 South Ronl es
Pasadena, California 91101.

c. Kitchen Design.

Nat i onal Kitchen Cabi net Associ ation
P. 0. Box 6830

Fal | s Church, VA 22046

(703) 237-7580

Soci ety of Certified Kitchen Designers
124 Main Street

Hacket t st own, NJ

(201) 852-0033

2. READI NG MATERI ALS.

a. Federal Aviation Admi nistration. FAA AC can be obtained by witing to:
DOT, Wilization and Storage Section, M443.2, Washington, DC., 20590.

AC 150/ 5070-6A, Airport Master Plans.

AC 150\ 5100- 14A, Architectural, Engineering, and Pl anni ng Consultant
Services for Airport Grant Projects.

AC 150/ 5210- 13, Water Rescue Plans, Facilities, and Equi pment.

AC 150/ 5220-4A, Water Supply Systemfor Aircraft Fire and Rescue
Prot ection.

AC 150/ 5220-14, Airport Fire and Rescue Vehicle Specification CGuide.

7/ 30/ 87
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b.

C.

Appendi x 4

AC 150/ 5300-9A, Predesign, Prebid, and Preconstruction for Airport G ant
Proj ect s.

AC 150/ 5360- 11, Energy Conservation for Airport Buildings.
AC 150/ 5370-2C, Operational Safety on Airports During Construction.

AC 150/ 5370-12, Quality Control of Construction for Airport G ant
Proj ect s.

FAA- RD- 78- 105, Full-Scale Fire Mddeling Tests of a Conpact Rapid Response
Foam and Dry Chem cal Powder Di spensing System

FAA- STD- 019, Li ght ning Protection, G ounding, Bonding and Shiel di ﬁg
Requi renents for Facilities.

Departnment of Transportation.

49 Code of Federal Regulations, Part 27', Non-discrimnation on the Basis of

Handi cap in Prograns and Activities Receiving or Benefitting from
Federal Financial Assistance.

Ai rport Master Pl anning.

Ashford, Norman, and Paul Wight. Airport Engineering.

Hor noj ef f, Robert (dec.) and Francis X. MKelvey. Planning and Design of
Airports (third cd.). New York: McGawHill.

Stati on Design.

Anerican National Standard Institute (ANSI) A117.1-1980, Specifications

for Making Buildings and Facilities Accessible to and Usable by Physically
Handi capped Peopl e.

Anerican National Standard Institute (ANSI) Z 35.1-1972, Specifications
for Accident Prevention Signs.

Anerican Petroleum Institute Publication 1615-79, Installation of
Under ground Petrol eum St orage Syst ens.

Anerican Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE), Handbook of Fundanental s.

Design of Fire Stations. University of Washi ngton.

Fire Station Design. Vol. 8. The Circul-Air Corporation, Detroit, M,
1973.

Hurmmean Engi neering Guide to Equi pnent Design (rev. ed.). American
Institutes for Research: Washington, D.C., 1972.

Monsant o Chem cal Conpany, Acoustical G azing Design Guide. 800 North
Li ndbergh Boul evard, St. Louis, M ssouri 63167.
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Underwriters Laboratories (UL), Inc., Standards for Lighting Fixtures.

U S Air Force Definitive Drawi ng Manual No. AFM 88-2.

e. Kitchen Design.

Anmerican National Standard Institute. Recomended Construction and
Performance Standards for Kitchen and Vanity Cabinets. ANSI Al161 .1, 1980.
Conran, Terrence. The Kitchen Book. New York: Crown Publishers.

The Editors of Consuner Guide. Whole Kitchen Catal og. New York: Sinopn
and Schuster, 1978.

Hylton, WlliamH (cd.) Build Your Harvest Kitchen. Enmmanus, PA: Rodal e
Press, 1980.

Mbdi John. The Best Kitchen Renodel i ng Wrkbook. Chicago: Contenporary
Books, 1978.

f. Laundry Facilities.

Reader's Digest Conplete Do-It-Yourself Manual. The Reader's Digest
Associ ation, Inc., Pleasantville, New York, 1973.

g. Physi cal Pl ant.

Anerican Standard Safety Code for Elevators, Dumbwaiters, Escal ators and
Moving Stairs. Publication No. Al7.1 (latest cd.). The Anmerican Society

of Mechani cal Engineers, United Engineering Center, 345 E. 47th Street,

NY, NY 10017.

Heating, Ventilating, Air Conditioning Guide. Anerican Society of
Heating, Refrigeration and Air Conditioning Engineers, Inc. 234 5th Ave.,
NY, NY.

I ES Handbook. Illum nating Engi neering Society, 1860 Broadway, NY, NY.
Li ght ning Protection Code, NFPA-78. National Fire Protection Association.

National Electrical Code. National Fire Protection Association (NFPA),
70 Batterymarch Park, Quincy, MA 02269.

National Fire Protection Association Codes for Standards and Recommended
Practices. Volunmes 1 through 16, National Fire Protection Association.

Nati onal Pl umbi ng Code. Publication No. A140.8, ASME 345 E 47'" Street,
NY, NY 10017.

1985 Basi c National Building Code. Building Oficials and Code
Admi ni stration, 4051 West Flossmbor Road, Country Club Hills, IL

Qccupational Safety and Health Standards. U S. Dept. of Labor,
Qccupational Safety and Heal th Adm nistration, Commerce C earing
Inc. 4020 W d enl ake Ave., Chicago, |L 60646.
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Uni form Bui Il ding Code, Vol. 1 (current edition). International Conference
of Building Officials, 50 South Ronles, Pasadena, California 91101.

h. Aircraft Rescue and Fire fighting Equi pnent.

Aircraft Rescue and Fire Fighting Vehicles. NFPA 414. National Fire
Protection Association (NFPA), Batterymarch Park, Quincy, MA 02269.

International Cvil Aviation Organization. Airport Services Mnual,
Part 1: Rescue and Fire Fighting, second ed. 1984.

National Fire Protection Association (NFPA). Fire Protection Reference

Directory and Buyer's Guide, Annual Directory. National Fire Protection
Associ ation (NFPA), Batterymarch Park, Quincy, MA 02269.
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APPENDI X 5. KEY WORDS FOR LI TERATURE SEARCH.

Aircraft Rescue and Fire fighting System
Ai rport

Ai rport Emergency Equi pnent
Ai rport Master Planning
Bui | di ng Code

Crash Fire Rescue

Crash Trucks

Design Criteria

Emer gency Vehi cl e Design
Fire

Fire Detection

Fi re House

Fi re Houses

Fire Protection

Fire Resistance

Fire Station

Fire Stations

Fi re Suppression

Gover nnment Bui | di ngs
Life Safety

Muni ci pal Buil di ngs

Publ i ¢ Buil di ngs

*U.S. GOVERNMENT PRI NTI NG OFFI CE: 1991--526- 472/ 40838
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